Introduction
The composition of a nutrient medium is constantly changed by the plants growing in it. Constant renewal of the nutrients is therefore imperative if the plant condition is to be correlated with a known composition of medium.
The apparatus for continuously renewing nutrient solutions described in this paper is a modification of SHIVE's device.2 It is essentially a closed system, difficult for dirt to enter, and has a minimum of free surfaces from which evaporation may occur to concentrate the nutrients. While SHIVE'S apparatus has a capacity of 2 or 3 liters and requires daily refilling with consequent disturbing of the siphons, the present device holds at least 38 liters and the reserve nutrient may be renewed repeatedly without upsetting the rate of flow. It is practically self starting, more compact and more rugged than other devices, and is suitable for use in exposed places and in the field.
Since it is wholly separate from the plant contained, whatever container is preferable from other considerations may be used. The container may be moved about for examination or manipulation of the plant without interfering with the rate of nutrient delivery. This apparatus may be used with solution, sand, or soil cultures.
Apparatus
The apparatus is composed of six primary parts: (1) inverted reservoirs; (2) constant-level reservoir; (3) tubulatures connecting the two types of reservoirs; (4) air-tubulature adjustment; (5) capillary siphons leading from the constant level reservoir to the plant containers; and (6) capillary-siphon adjustment. Figure 1 illustrates After all holes are made, the cover is waterproofed with hot paraffin. The tubulatures are adjusted to the proper depth and the cover is bolted in position to the shelf supporting the pan. A seal of paraffin and beeswax is made between the periphery of the pan and its cover to preclude dirt.
TUJBULATURES BETWEEN THE RESERVOIRS.-The tubulatures illustrated in figure 2 serve two functions: they act as channels for air and solution to move between the reservoirs, but they also determine and maintain the solution level in the constant-level reservoir.
Two parallel tubulatures having an inside diameter of not less than 5 mm. are required: the air channel with white rubber tubing ( fig. 2 A) and the solution channel with red rubber tubing ( fig. 2 B) . Each is divided into a number of sections to increase ease of manipulation while also maintaining immovable the section determining the solution level. The sections, proceeding from the inverted reservoir to the constant-level reservoir, are as follows: The no. 6 rubber stopper closing the inverted carboy is fitted with two pieces of glass tubing, 7 mm. outside diameter, the one protruding into the neck of the bottle 2.5 cm. and the other, a part of the air channel, ending at the inner surface of the stopper. Both tubes extend below the stopper about 2 cm. Permanently attached to these are pieces of rubber tubing approximately 5 cm. long ( fig. 2 a) . The vertical arm of a glass elbow, 7 mm. in diameter and 3 cm. long on each arm, is inserted into the free ends of each of the rubber tubings ( fig. 2 b) . Attaching permanently to the horizontal arm of the elbow on each channel is a length of rubber tubing 2 or 3 cm. long ( fig. 2 c) , coupled to which by a 3-cm. piece of glass tubing is another 8-10 cm. length of rubber tubing ( fig. 2 d) . This latter tubing attaches permanently to the final section of the channels. This final section of the air channel ( fig. 2 e) , which must remain immovable, is of 7-mm. glass tubing (outside diameter) and protrudes 3 cm. into the reservoir. The end of it must be ground at an angle to prevent solution from hanging in it when air should enter.3 The tubing terminating the solution channel enters through a no. 3 rubber stopper and protrudes approximately 5 cm. into the reservoir ( fig. 2 f) fine adjustment ( fig. 2 F) .
The rough adjustment consists of two parts as illustrated: (1) desirable. The connecting tubulatures shown in figure 4 make possible such an increase in the reserve nutriments without disturbing the advantages of the mechanism already described. The same type of connection may be made between the left and right inverted reservoirs as an alternative method to that just described.
CONTROL OF ALGAE IN SAND CULTURES.-For ordinary purposes the nutrient solution is led into the sand through a blackened glass tube. Clean white quartzite pebbles having a diameter of about I inch are spread 2 inches deep over the top of the sand, preventing the growth of algae on the sand surface while at the same time cutting down evaporation. Table I gives the rates of flow from the capillary siphons of two 4-siphon units for consecutive 24-hour periods, when the rate of flow from each siphon was arbitrarily set at 14 drops per 2 minutes. By manipulating the 3. Rate of flow of nutrients may be altered according to the requirements of the growing plant, without seriously interfering with the study in progress. The siphon easily can be adjusted to deliver more or less nutrient, and the new rate of flow can be measured for a short interval without disturbing the cultured plants.
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